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“BAT” KA LG SO I i B R B U E A
G2 20 1 1A e i T R i D TS 1) 52

£, AEH, REE, RZ3, KELX

IR PRI RIEE SRR =0, WA KU X SR e 2 1 300, 410208

(HE] HE HKALEMa. RBHE LT EwmO TRAERAIG ., FiE 48 2 SD X KL H B 41
127, #AHA36R, ERAXIRANFEEEG (OVA) MERE T EHEMBFELSFIEE G T 2MEL
AEERRBAA, BRI AKRKEI S AR A4, RARAFMA-RARM, F48 R,
R AF A K ARG RBCT IR, Marak KX LM “Ma” 30 min, RABLR AL LM “K
AR7 30 min, MiAT-RARZAK R LM “BA” Fo “RKAE” B 15min, LR FALR1IhE, REFHEIL
ALK BZHL T 1%0VA ik AL & 20 min, E% 208 B4R 0. 9% {44175 % B4 20 min, WA LT Fids
HHFER1KR, HL14K, Lﬁﬁﬁ%%%mL TAT A FAE, FRTFM24 hGHBAH, KA HE &, Masson %
EHRIMEEZE MR AU LIRILF S , T HBRAERAR@MAREG 58 ; ELISA A4 i b & 4 oo
4R 11b (CD11b) . ééwﬂ@é}%a‘m/ﬁm (CD40)\ B e AR 86 (CD86) . A2t Bk 2 (PD-L2)
S, UEMARFTa@ie) %8 (IL-8). damieinx 11 (IL-11). §@ie~%27 (IL-27) & F; Western
blot M AT LR P A F A2 B EGHI (MMP-9), AR 42 EEGH A1 (TIMP-1)., #4AEKEFB
(TGF-B) &&a&ZAKF; RAAMEE-RERAENBZEMNKRAER T (TR, AR, FTBR., TRK,
RER. ETHR) 44EMEIER (SCFAs) &%, HBR SEwaki, A X KR4 IATAY £ B SRR R
%, %iﬁﬁ%&,%%ﬁ% BREEBFRY, KERRY, HAFREN, mEEK; REFHBEILERET
MitA R M E , XAERRABRTRARE R EMIZE, LE-FRIEEBARKZRRBGHERR, KR
%%w#@ﬁﬁ mmm XA & ¥ CD11b. CD40. CD86. PD-12 4% ¥4+ 3, M+ IL-8. IL-11,
IL-27 424 MMP-9. TGF-B. TIMP-1%& & £ix ¥+ %, £@E P Tm. AR, F TR, TR, XK. ETR
SEHHEIK (P<0.053P<0.01), HREAMLE, M, RABAFMAa-RARLRX RHPRE, £2XE
FLOEDE . ROKRERAB TR AL, R EERDF TR E, KEEARARK, MARKRE LN EHFIHK
&, KA f7F P CDIlb, CD40. CD86. PD-124 %, M40 IL-8. IL-27 4/ TCGF-B & & kik, AR
ﬁ%%w#@ﬁﬁ > P3G AR Bl AT 28 e Bl AT - RAR ZE AR 2822 P IL-11 4% & MMP-9, TIMP-1%& & %k %
A& BAT—RARZAFEAE P 64 SCFAs 223713 (P<0.053% P<<0.01)., HAArZarbs, Ffifr— R AR 20 A 20 22
VIR AR EmARE 5. TIMP-1 % § LA BAK, £ PR, TREZ/HE (P<0.05%P<0.01),
5 RARLL LA, Miar-RARA 7 F CD40 & A%, A4 R 4 it RmRE 4 b, IL-11 482 & MMP-9,
TGF-B. TIMP-1%& & & ik ik, £@ P, AR, TREZ/TE (P<0.053P<0.01)., &it X &M
A, RABA LA E S RRAOAEERABIFGETAER, LMarh RARF KA LA WHEAER, HAERM
FTAR LAY MiE SCFAs &5 . ®rafhmisit, REBEAE LEH £,
[REIF] ZAET%wm; X&; Mar; RIE; LB EB; Lamionsie; BERNR; XERT; WHE %

HEETE R ARRERES (81603705) ; M A RFF# 54 (2021]J30513) 5
WP HE T RF2EUF5E55 B (20B444) 5 b 1A 5 R4 5642 (2017M612567)
< EHAEH . 004321 @hnuem. edu. en
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SCAE N (TRTPRIZ NG ) 2 —Ff AR 3 PR
ZRR . A R ROV 18 RTE RAE S AR
SR Y R AR AR AR TR 2 342
AN, FRE20% DL BB E A 4570 1 N, H
PR RE BT ER P R AL 2, A
5T FLAR AR IE RAE . Sy . P
P Rstdl . AR RS . AR R
HIEFRRASE IR, Wi R
HENRITIR (SCFAs) HA GEi o RetE, aeag il
o e M AL PE RN RE B R SRR (R 51 =
PR RS, Tl e RO, B SRR kA
RRIRZREY] " FREe i)/ AGE RAE ] 5 R IE RES
PR AR S ECGEE Y, 51 kA R ROV A GE R
€, (HRERGRER AT N, SORRSIEHEEEH
T Wit 977 YA ML A 1 et 4k

fifa G A (GERENE) e Kip”
W, WS KBEEMENERERECR, A,
HL DA EAEN . M EERE, KhEES, ZHD
SAHIE, TR, W R 3 A R L 22 e
POES . WA Z 8 IR 7 R, &
R it 28 R R i 448 7 AN R W o 5 I iy £ 3 T D
i B [) 36 EL A O TR o TR A A i 0 2 Bl A 5
KB, VIRl . AR 3 B R a s 3 R e ek
W B BRI DI RE , $2THIAE SCFAs K-, Z2#
SAERAER N o FEILFERE b, ASBFFT LX) b3 %
Pl g . AR A, S G A A K R
TH I AH SN W) S M i SCFAs B2, FR 1 il
o TR) 3 12 38 e A W g /<3 o 9 1) AT e AR FH AL AR
R B PR AR A S IR A o A 26 3 3 i)
M EARESY SRR R S A (FHLS
1.1.2021032407) .

1 #REFE
1.1 s

SPF 2% SD K E 48 H, MM, 7RI, &
Fite (160+10) g, W 1 3738 5 5Lk SL 5K s )
HIRAR, LA HIES . SCXK () 2019-
0004, A 34 T ma rh B 25 K 2% 5255 3h 4 v
SPF K sh ) b7 i 47 43 W 3%, PRETIR E 20~25 °C,
FHXREE 509%~70%, BRI, A BPOK#HEE,
1.2 EZXABALE

FIHEMA (OVA, 585 A5503). 4% ZHH
i ($8% . MFCD00133991) FIZ M. Wik, * T
e, TR, XKk, EC® (%50 N

MFCD00036152 . MFCD00002756 . MFCD00002658
MFCD00002814 . MFCD00004413 . MFCD00004421) ,
5 [ Sigma 24 1) ;. WAL (155 : MFCD00064589) ,
VEkg B2y (R) R AMRAR; ARk
B (485 . PI77161), ZE[E Thermo scientific 2>
A AL BT 11b(CD11b, 585 : K009789P) |
1 40 M 23 A 45 5 40 (CD40, 185 . KO001603P) .
H AL PTE 86 (CDS6, 75 . K000343P) Fi
FEFFPESET EA 2 (PD-12, %% P02261) ELISA
A&, HERWESR (535 G1120) . Masson 4t
WER (5855 G1340), b RFEEREARA
Al HAAES (IL-8, #95: orb743879) . I
A2 11 (IL-11, 8% : orb1809050) . [14H i
MFE27 (IL-27, 55 orb775437) ELISALH &,
BRI R A R A R b A KB B
(TGF-B, %5 . AF5228) ., RE &R E A9
(MMP-9, %85 . AF1027) . F&Jf 4 )@ & A B
F1 (TIMP-1, $25. AF7007) ik, &M Affinity
N ZHL (B85 MD912565) . BCA 2K [ vk
FERFE (525 MDI13053), Jbani i BER Y
EAFRA A oK (575 80059618)
RE L Za (585 F20020915), [F 244 K1k #
A FRAF

4 (AR 0.7 emx12 em), W17 L AEWF
HAHRAR,; BrsemAd (F1%5: Ys-06), I
T RSP RHCA R AR B0 HL(BS : 5415R),
4 [ Eppendorf 23 7 5 W EAL (A4S . XW-80A),
PG G A R BRI AL (R
5 RM2016), LBilsRRIERARRAE; IEEGA
WS (M5 . EclipseE100), H 78 Nikon 23 ) ;
B A% 25 (B1S. GelDoc-11310), ZEE UVPA
Al AR RERUE RS (1S . ChemiScope6100) ,
RS A R A R AN i - I
Rl #% (GC-MSD, #U%5-. 7890A) . BN Akt
(#4%5: DB-FFAP), & Agilent/A ¥,
1.3 BREHE&ES 54

KEGE N PSR 1S, R RIE0
48 HSD KA MIEH A 12 B, &4 36 X, &
B2 2 BEHT 5256 75 16 0 FH OV A 75 5 182 g R U
AU B 10%0VA SR (5 ¢ OVA, 50 g SR
EREENS . 0. 9% A AL BNV W C ] BLZS it 2 500 ml
FITRAW), TESEES 1 KA 8K, T 10%0VA
ORI FESS 0. 8 ml, 588 M MR LA B2 T 43
$90.2 ml PABCEL, SEEREE 15 RIFIH 25 21 KU
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19%0VA ¥ W 25 AW AR 20 min, R 1K, 1E
A RATR 0. 9% FALENIA WA OVA ¥ ik it
PRI % -

SERE 21 REMMAE 1 hiG, RIHBEPLEL
FRRVL TR BOE B 2 AR KRR A 4 HE AT B AL
RIPEMY, DASIBr s B 5 ) . bS8 K BRI 5 Bl
4R, iz A HE Fl Masson J& £8, W88 A BT 4 25 5 L
SRR, A A B AR T KB — AT
RIHATEAITAN . B ART, KREH ISR
YWBERHEATR, BEMRBEIR, Wah@l, s
WP e L S A N R AERE RN [RIRfiiZ 40
PRAA I A5 45 AR I 2 2 A0 Sk . ] B S 40
R, IR AR E TR, RIEREE, K
TERLRLTN 1 BEAUA TR PR B 7R R R4 A5 i T
FEARPE RE B T AR BAAT e R, AR S5
T A ZH TR A% 32 KRR U 24 ) 45 i3, i ok
R HHBEALE T 255 B | g el . AL
- RARAL, FF48 H,

1.4 FT#uik

SEER R 22 RIFUR AT AR T, it 72 B K 4
4 TR R 7L Bk B 5 3~5 em b ilE AT
Ko M7CENZ IR (LB E LA FR 5 E L
B8R RED) M, iy BPES = MasE T w5
], #IETLSEI 6 mm; “KRAX” BILLURETERA A1
HEBEA HEL T 145 1 3/4 38 5 0 KRB,
SIS mme 1EE 2 AR Y 21 KRR 25 [ e AN A
T Ay 0K BN R [, SER UM it a7
30 miny RAXZH K EUAME [ e, 7RI “ KA
30 min; il G - K A 20 R BRUAR 96 [, 3 4 3]
“PHATT O CRMK” 4515 ming LR THELEHR 1 h
Je, MERUZ | MlETAL . JRAK L A AT - AR LR R
BI45 T 1%0VA 5 W Z AU 20 min, IEH 418 H
KU FEERFR 0. 9% S AL W 55 A6 20 min, 3k
TR AR 1R, HEE 14K,

1.5 WMRIRIFE 7 %

1.5.1 AFAFIE WSS HWImE, &R0
IR HRBAEHRE . BEAE. 1G3hE.
POKSEE . ZAEMRIR . WPIRAE H ORGSO T R
1.5.2 ELISA #* # @ £ 7% P CDI1lb. CD40.
CD86. PD-124% HAKRBKRTHESHRGEEE
K24 h, T2% B HZA (0.2 ml/100 g) JE
F T SR AT IRR I, oy B S s O ZE s i, AR
KB MAEZ 3 ml, ZEREHE 20 minf5, 4 °C.
2500 r/min &0 20 min (BN 10 em), WEE

M7 o P2HE e B ELISA 350 & Ui 40, Ak
FUMIEH CD11b. CD40. CD86. PD-L2 &k,
1.5.3 HE #= Masson % & WA 20 22 95 32 5 0 &
LI 235 SRS T FF R B i, B 220 B A5 20 R BRUA Bl
FIEB 204, TN 4% 22 R P EE[E 2 24 h, FRE
SEERK, AR, AR AR 4 pm
AR, A EE T HE 48 . Masson Je €8, K |
B R o HE Qe )5 2% 6 T E il 41 2005 B2
JEAAEAL, Masson Y0 J5 55 T L5 B 5 4F 2k AR
TR . %58 MR I8 M Image J 1. 8. 0544347 445 2
WA A DRI, ISR R A R R A Ay
e (%) =R A4 DT AR /41 2L A X 100% .
1.5.4 ELISA x4 m M0 22 o [L-8. IL-11. IL-27
A% BUAI R IHZ150 mg, BT RE S TR 2
USRI - 9 LB A S48 T 51 2 4 rh b AT
A1, 30 min J5 R 2R AL 2 1.5 ml B0 E
4°C. 12000 r/min £5.0>5 min (B5.02E42 4 10 em) ,
U EGEr34 06 0.5 ml B0 & HP T B T -20 CUKAE A~
FEo JUHE e B ELISA 120500 & U P e, AR R
fH LU IL-8 . TL-11. IL-27 &4,

1.5.5 Western blot A& 42 + MMP-9, TGF-8.
TIMP-1%& & & ik K-F  HUAlE 24150 mg, i
WA IR G P BUR R, A S IR 24
RA], 4°C. 12000 r/min .0 15 min (B0 H
10 em), BV, BCABRME & AW . FLHl 10%
B 8 ml Al 5% He 4t 1 4 ml EAT 2R 1 BE i B TK
RIS A 1 h, A MMP-9. TGF-B. TIMP-1—
o (FREHAI M1 2 500), 4 CRMIFR . TBST
PR3 WE, IMAZdL, i, #OLZEEN 1L,
VERES 068, 2 RO UE R MU . 5T Image
J L8 OBRPEXT R 44 IR AT 200, AE Y
H 5 N2 B-actin KA HLIE/E M ZE R .

1.5.6 GC-MSD # | 1% SCFAs &% VI,
Wb, FHICHEFARIIAZIEEAE, ST RVECEVK -5
%, bRICIE TR AR, T -80 ‘CUKAR R A&
Mo frARMBAE, WMERBURAIME. 1 g, I
A 500 P2l K S35, 4°C. 13 000 t/min B0 (55
AR 10 em) 5 mine B 200 pl FiEW ., WA
0. 1 g LH. 20 pl 50 %UEBRAR . 8 pl ARFI200 pl
JoK LEEAT ST, B4 °CL 13 000 r/min 25
L (BN 10 em) 5 min, U100 wl R
FEAS, i GC-MSD £ ill SCFAs 7 i, 45 41 .
Wik, TR, T, IXR. ECRK.
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1.6 “%it¥r& W, PPN SR WS AERIA T . Mlidrdl . R

K HISPSS 25. 0 B it Ar geit o dr, iHaBekk
Brii IR, M8 hriE2E (3+s) FoR, £
ZH ) LR FHERL R 3R 7 25 00T, BT Ly 25 55 it
KHILSDE, HZEASER KA Dunnett’'s T DL
P<0.05 FnEFHAGFE L,

2 #R

B K RAT A F o4

TR, IEE AR RS MRS, BREHE
BEGF, WS R, IE R YOKSEE MHEE , KA A
W, R afE . wi B AR, HIEw A i,
RRAY 20 K B2 1 U M ZE R ORI
WabEiR , WEshiR%E, #amul, KREARIE,
AIFW 2R . e . SRR LA, AT .
KA iy - KARH K RAF MRS . BREAE.
T 2l B SRR B IS 0 A BT, KA AR 1

2.1

X ZH 0l iy — RAR A K B 3RA7 ohy 4 R B8 JE B
F5,
2.2 AKX AfiFF CDIb, CD40. CD86. PD-1.2
o el

TR, SIEFA LR, BAILG R R 5
CD11b, CD40. CD86. PD-L2 & & ¥ 7l (P<
0.01), SBIRIZ AL, MhATLl . AL Al Ay -
KHXZH 1% o CD11b, CD40, CD86. PD-1.2 &4
KIFEAE (P<<0.05E{ P<0.01). 5RARA i, Jifi
Ar—RARAL I35 T CD40 & HEFEIR (P<<0.05),
2.3 BKRAMELHELFHETIE

F 1R, IEWAKRITHAEWITER, 23
A BE LS P O R (R e B o RS A BRI
HAEME S0, MissmERLaS, ZREH
Pl T L K o S A R . SRR A b, BT

1 HAKRRIMFEH CDIL, CD40, CD86., PD-L2 & &
Table I Comparison of serum CD11b, CD40, CD86, and PD-L2 expression levels of rats in each group  (ng/ml,x+s)
250 R CD11b CD40 CD86 PD-12
IEHA 8 36. 67+5. 60 78.92+18. 71 43.73£10. 43 9.04£2. 19
HEAIZH 8 54. 60+8. 46" 131. 43+17. 55" 80. 27+4. 92" 16.26x1. 67"
it AT 4H. 8 41.71%9. 34" 94. 42+16. 29" 64.91+10. 25" 11. 68+3. 23"
KHRH 8 43. 40+5. 74" 110. 87+25. 06 67.79+14. 88° 12.51+1. 33"
fiti iy —RARZH 8 39. 50+5. 41" 87.42+13. 87" ¢ 65.75+7. 69" 10. 352, 44"

. CD11b, FA4IMAMESRE 11b; CD40, H4NfEsMEdiE40; CD86, FI4NMIs LR 86; PD-L2, FRFHEIET-iA2,
a) HSIEWAE, P<0.01; b) HSEMALLE, P<0.01; ¢) HSHMALLE, P<0.05; d) 5K ILEK, P<0.05,

i iy 2
T P BT Sk R SR B R A0 IR
1
Figure 1

PN

B AR BT SR B S AR (HERLAS,, *x200)
Histopathological morphology of the lungs of rats in each group (HE staining, %200)
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20 R L i i — R A 2 il 2H 2 485 Fg HE91) 4 hy o
5%, WA A ek, SRR A0 20 e 12 1
W HRATAL . RAKAL R, BliAT—RAX 4 3¢
G R AR A0 AR B ekl il i 2 RN R A 2
Fds, Mgl 4UR B AL AR IO B 22 5

25 Masson YL {0 J5 , ¢ L 4F 4 O FR BH 4 52 5 (o,
WA e ML gl 220, K2 MFE 2R, EFHAK
BRI ZH 2 A B R T R A LT L e SR AT
i, HIEWA L, BRI K RG4S A
BRI RT DS WL 1 SRR RN A o e R AR AR ORI
AP E o e i (P<<0.01), SHBIAA
Lo, FaT4 . A ZH R i — R AX 2H A 20 2 e
JRETF AU AL oy Lk > (P<<0.01) . S Hliér
U AR L LB, il iy — R X 2L il 211 20 v e D & 4
DU A 4> /> (P<<0.01),
T2 AL B2 e ST 4 ORI AR 77 43 L LA

Table 2 Comparison of collagen fiber deposition area in the

lung tissues of rats in each group (%, ¥+s)
4171 AL JE ST AT R AL 43 L
A 8 4.76%0.01
TR ZH 8 12. 2620. 03"
i iy 2 8 7.59+0. 03"
PN il 8 7.120. 03" ©
it iy~ AR 8 3. 120. 02"

W a) SIEW4IHE, P<0.01; b) SHEEAHE, rP<
0.01; ¢) Hfilifr—Kix4l ki, P<0.01,

2.4 BWMKJMMALEPILS, IL-11, [L-27 4%
2¢E:

3w, HIEFALE, BIAIAKFRMAHL
IL-8., IL-11., IL-27 & FHE (P<0.01), S5
RULH L5, il iy 2 0 s i — R DK 2 il 2 2 TL-8
IL-11, IL-27 & S 4R, RAX ALl 41 21 1L-8
IL-27 &= AL (P<<0.058 P<<0.01)., 5 KWK
He#, Mliar—RAXZU A 20 IL-11 & & FEAL (P<
0.05).

K3 BARBMHLFIL-S, TL-11, IL-27 FHILE
Table 3 Comparison of IL-8, IL-11, and IL-27 expression

levels in the lung tissues of rats in each group (/ml,%+s)

41 A IL-8 1L-11 IL-27
EH 4 8  99.44+16.34 55.87+9. 14 40. 57+6. 45
A2 8  188.96226. 05" 89.72+14. 43"  71.4910. 47"
Jiti v 8 137.88+33.32" 72.08+16.39”  49.36+9. 67"
KA 8 162.6728.19° 79.85+16.68  52.56=8.21"

BfT-RHKAL 8 140. 69£22. 99" 65. 04=14. 85" * 45.36x9. 69"
e 18, AAIMIANZES; TL-11, FE4IMANZE 115 1L-27, HA1H
#E27,
a) SIEW4HE, P<0.01; b) S5EA4IE, P<0.01;
¢) SIEIIAEY, P<0.05; d) HRMRAIE, P<0.05.

2.5 BMKFMAL P MMP-9, TGF-B. TIMP-1
8 Rk i

F4n, SIEWHE, BRI KB4 2
MMP-9, TGF-B. TIMP-1#& 13k T (P<0. 01) o

i 2
T E RO SRR B R 4R TR PR

2 A YR B4 SO B2

I~ R AR 2

BLER (Masson i fa, x100)

Figure 2 Histopathological morphology of the lungs of rats in each group (Masson staining, X100)
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T4 BAKBMLL MMP-9, TCF-B. TIMP-1 2 1 %3k H A
Table 4 Comparison of MMP-9, TGF-B, and TIMP-1 protein expression in the lung tissues of rats in each group (/B-actin,x+s)

215 AR MMP-9 TGF-B TIMP-1
IEE 8 0. 208+0. 046 0. 190+0. 045 0.235+0. 138
IR 8 0. 6130. 152" 0. 678+0. 169 0. 706+0. 167"

il iy 2. 8 0. 370+0. 128 0.374+0. 116" 0. 471x0. 124"
KA 8 0. 521=0. 130 0. 473+0. 105" 0. 607+0. 109
Jili iy — AR 2 8 0.286+0. 091" " 0.288+0. 132" 0.3140. 135" ¥ ©

H: MMP-9, L& JEEAM9; TCF-B, A KFET B85 TIMP-1, JL54: & & AR 1.,
a) HIEWHLE, P<0.01; b) SHBAE, P<0.01; o) SHEMAHE, P<0.05; d) Shiiardlibis, P<0.05; ) SR

B, P<0.01; {) 5RMW41LE, P<0.05,

S RLZ P, it i AL R A — KX 4 il 4 41

MMP-9. TGF-B. TIMP-1%E 1A A%, KM
Jifi 20 21 TGF-B # R IKFEAR (P<<0.05 5 P<
0.01) . SMliaTal tbae, Filifir— I A 4 il 2 2

TIMP-1 %5 A #kFEIE (P<0.05)., 5 KHXAH L,
i iy — FAX 2EL fili 4 23 Fp MMP-9 . TGF-B. TIMP-1%E
FFAPIFAL (P<0.058¢ P<<0.01). 441K Ul
ZHZd MMP-9 , TGF-B . TIMP-1 25 [ Lk 1% UL E] 3.

A B C D E

MMP-9 | L —— — —'l 78kDa
TGF-B | T —| 44kDa
TIMP-1 |— T W | 23kDa
Actin I— g — _l 43kDa

e A, IER4L; B, BB C, T4l D, KR4l
E, BhfT-RAK4]; MMP-9, JEB4JEEMAE9; TCF-B, ik
RSB TIMP-1, 54 Jm 2 I Em il 1,
B3 K4HKEHLHMMP-9, TGF-B.
TIMP-1 £ (4 Lk &
Figure 3 Electrophoresis of MMP-9, TGF-B, and

2.6 ALK REMEP SCFAs S Zbix

F5n, SEwWARE, BRI KREME R
R, IR, ST, TR, IR, IECHR6FSCFAs
T AL (P<0.053 P<0.01). SHEAIZ L
B, M- RKAK AL 2 b 6 B SCFAs & 47+,
fiaTdl 28 20k . IR . 7 TR . RS =Tt
L, KRR om. TR, KR&ETHS
(P<<0.05Z¢ P<<0.01). SAfifrdl b, Hligr— KM
MR o, TREEHAE (P<0.01)., 5X
XA A, IfiaT-RAKG MR /R . IR . T
SEIE (P<0.01),
3 itig

fifi i R R IR T (AR ING) “liaRig” B
8, (R - Kfg) = “Bid K, Kak, £5
2. Rt SUIREIER , ATz 56
EH, WSHLEY ., CEIT] RIS - 8B ik
W) 3. “SATER b R, REE AR, &
RS LI 27, WA s vl FH A i [ 965 12 LA
FEAAEAS . HESIN T, BRI IE T BT Ry
UE” JEWE, RN, LSRR L il
A WA, Mgz a8, BAA RS
iRk R TIEER, Kz 58, BA A

TIMP-1 proteins in lung tissues of rats in each group

it . Gl AT AT
R5 BRI SCrAs Fim L

o ICE I L, R

Table 5 Comparison of SCFAs expression levels in rat feces among groups (pelg, ©+s)
415 F iz W TR TR iz ECTR
IEH 4 8 4025.75+574.70 2100. 20+341. 60 182.37+36.71  3588.51+925.79 320.53+104. 33 356. 74+90. 73
FRIZ 8  1957.46+438. 83" 1382. 83+164. 55 106. 89+36. 21" 1653. 45+805. 76" 150. 72+25. 03" 108. 52+49. 77*
il i 2 8  3052.68+356. 54 1893.75+181. 08 147.31x29.26" 2059. 38+509. 89 223.09+33. 337 140. 57+40. 60
FARLA 8  2726.87+202. 85 1508. 01+165. 57 145.79+12. 79" 2168. 52+542. 06 214. 60+33. 937 153. 04=14. 50

i~ R AR 4

8

3905. 62+604. 907 ' ©

1918. 70+262. 14

150. 15+41. 30"

3304. 49+960. 13 'V 255. 82+65. 09"

216. 41+53. 67

: SCFAs, JHENRIITR .

a) SIEWAILE, P<0.01; b) HSIEWALE, P<0.05; ¢) SHEAY L,
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Effects of Moxibustion at '"Feishu (BL13) '" and "Tianshu (ST25) ' on Airway Remodeling, Immune
Cell Differentiation and Intestinal Short-chain Fatty Acids in Bronchial Asthma Model Rats

REN Ling, ZHOU Jingying, LAl Yitian, QU Yizhuo, ZHANG Guoshan

School of Acupuncture, Moxibustion, Tuina and Rehabilitation, Hunan University of Chinese Medicine, Changsha, 410208
ABSTRACT Objective To explore the possible mechanism of moxibustion at "Feishu (BL13)" and "Tianshu
(ST25)" in treatment of bronchial asthma. Methods A total of 48 SD rats were randomly divided into normal group

(n=12) and modeling group (n=36). The bronchial asthma rat model was established by sensitization with ovalbumin
(OVA) injection and aerosol provocation. Thirty-two successfully modeled rats were further randomly divided into
four groups including model group, Feishu group, Tianshu group, and Feishu-Tianshu group, with 8 rats in each
group. Rats in the normal group and the model group were tied and fixed without intervention, while those in the Feishu
group received moxibustion at bilateral of "Feishu (BL13)" for 30 minutes; rats in the Tianshu group received moxi-
bustion at bilateral "Tianshu (ST25)" for 30 minutes, and those in the Feishu-Tianshu group received moxibustion at
both "Feishu (BL13)" and "Tianshu (ST25)" bilaterally for 15 minutes each. One hour after the intervention, 1%
OVA solution was aerosolized for 20 minutes in all groups except the normal group, which was given the same volume of
0. 9% sodium chloride solution instead of OVA solution for aerosol stimulation. The above interventions were per-
formed once daily for 14 days. Behavioral observations were performed after modeling and during the interventions.

The samples were collected 24h after the last intervention. HE and Masson staining were used to observe pathological
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morphological changes of lung tissues, and the percentage of collagen fiber deposition area was counted. The levels of
leukocyte differentiation antigen11b (CD11b ), leukocyte differentiation antigen 40 (CD40) , leukocyte differenti-
ation antigen 86 (CD86) , and programmed death ligand 2 (PD-L.2) in serum, as well as the expression of interleu-
kin-8 (IL-8), interleukin-11 (IL-11), interleukin-27 (IL-27) in lung tissue, were detected by enzyme-linked immu-
nosorbent assay (ELISA). Western blot was used to detect the expression of matrix metalloproteinase-9 (MMP-9) , matrix
metalloproteinase inhibitor 1 (TIMP-1) and transforming growth factor 8 (TGF-) proteins in lung tissue. The con-
tent of six short-chain fatty acids (SCFAs) including acetic acid, propionic acid, isobutyric acid, butyric acid, vale-
ric acid, and hexanoic acid in feces was detected by gas chromatography-mass spectrometry. Results Compared to
the normal group, the rats in the model group gradually showed mental depression or restlessness, dull hair, slow ac-
tivity, reduced food intake , unformed stool, accompanied by symptoms of shortness of breath and wheezing. The path-
ological results showed severe abnormalities in lung tissue structure in the model group, including extensive infiltra-
tion of inflammatory cells around the bronchi, thickening of the airway smooth muscle layer, and substantial deposi-
tion of collagen fibers. Significant increases were observed in the levels of serum CD11b, CD40, CD86, and PD-L2,
levels of IL-8, IL-11, and IL.-27 in the lung tissue, as well as protein expression levels of MMP-9, TGF-$, and TIMP-1
in lung tissue, while the fecal levels of acetic acid, propionic acid, isobutyric acid, butyric acid, valeric acid, and
n-caproic acid significantly decreased (P<<0.05 or P<<0.01). Compared to those in the model group, the spirit,
hair, activity, drinking and eating condition, shortness of breath, and wheezing symptoms of rats in the Feishu
group, Tianshu group, and Feishu-Tianshu group were improved ; the stool was basically formed, and the pathological
morphology of lung tissue were improved; the levels of serum CD11b, CD40, CD86 and PD-L2, the levels of IL-8
and 11.-27 in the lung tissue, the percentage of collagen fiber deposition area, and the TGF-8 protein expression nota-
bly decreased; content of IL-11 and MMP-9 in the lung tissue and protein expression of TIMP-1 in Feishu group and
Feishu-tianshu group significantly decreased; content of six SCFAs in the Feishu-Tianshu group increased (P<<0. 05
or P<<0.01). Compared to those in the Feishu group, the percentage of collagen fiber deposition area and TIMP-1
protein expression in lung tissue in the Feishu-Tianshu group significantly decreased, while the fecal levels of acetic
acid and butyric acid notably increased (P<<0. 05 or P<<0.01). Compared to those in the Tianshu group, the serum
level of CD40 in the Feishu-Tianshu group was significantly reduced, and the percentage of collagen fiber deposition
area, the content of IL-11, and the protein expressions of MMP-9, TGF- and TIMP-1 in the lung tissue notably
decreased, while the fecal levels of acetic acid, propionic acid, and butyric acid significantly increased (P <<
0.05 or P<<0.01). Conclusion Moxibustion at "Feishu (BL13)" and "Tianshu (ST25)" exhibits a favorable thera-
peutic effect on airway remodeling in bronchial asthma rats, and the combined application of "Feishu (BL13)" and
"Tianshu (ST25)" acupoints demonstrates a synergistic effect. The mechanism may be related to the regulation of
intestinal SCFAs content, influencing the differentiation of immune cells, and reducing airway inflammation.
Keywords bronchial asthma; moxibustion; Feishu (BL13) ; Tianshu (ST25) ; airway remodeling; immune cell differ-
entiation; short-chain fatty acids; inflammatory factors; treat the lung and intestine simultaneously
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